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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 
CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible for 
continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submissions filed on 27 February, 30 March, and 12 May 2009 have been 
entered. This communication is not made Final in view of new grounds of rejection herein. 

Response to Amendment 

Applicant's Amendment filed 27 February 2009 amends claims 1, 3-8, 10, 13-15, 18, 46, 
48, and 49, and adds the new claim 62. Claims 1-62 remain in the application, of which claims 
18-45 and 50-61 remain withdrawn from consideration pursuant to Applicant's election of the 
invention of Group 1 in the reply filed 18 January 2008. Methods and products of the invention 
of Group 1 comprise nucleic acid constructs encoding fusion proteins that comprise a "protease 
prodomain", and the specification provides modified subtilisin prodomains that bind a mature 
subtilisin protease with "high affinity" - defined at page 18 of the specification as the "ability of 
the protease prodomain to bind to the cognate protease with a Kd" - a dissociation constant - 
"of nM to pM and ranging from about 10 nM to about 10 pM, preferably <100 pM". The 
specification also discloses several cognate proteases, such as the modified subtilisin BPN' 
species S189, S190, S196, S197, S198, S199, and S201. The prior art of record herein shows 
that other subtilisin prodomains share substantial amino acid sequence similarity with the 
subtilisin BPN' prodomain amino acid sequence set forth in SEQ ID NO:2. The amendments 
overcome the objection of record to the specification for lack of a statement of a Sequence 
Identifier in claim 10, and the objection is WITHDRAWN. Applicant's arguments are persuasive 
with respect to the rejection of record of claims herein under 35 U.S.C. § 103(a) combining the 
teachings of Van Rooijen et al. and Gron et al., of record, and this rejection is RESTATED in 
further combination in view of the teachings of other prior art of record. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. § 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 

distinctly claiming the subject matter which the applicant regards as his invention. 
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Claims 3, 7, and 13 remain rejected for reasons of record under 35 U.S.C. § 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Applicant's arguments filed 12 May 2009 have been fully considered but they are not 
persuasive. Applicant suggests at pages 13-16 of the Response filed 27 February 2009 that 
definition at pages 14 and 15 of the specification wherein "predetermined amino acid residues . . 
. may be substituted, inserted, or deleted", and the amendatory term "protease prodomain 
protein" whereby the claims recite "the protease prodomain further comprises . . . substitutions 
that increase binding affinity for a subtilisin ... as compared to the protease prodomain with no 
substitutions", renders claims 3, 7, and 13 definite. Applicant also suggests that a discussion at 
page 3 of the specification may somehow be read into claims 3, 7 and 13 in order that at least a 
class of starting prodomains - the prodomains of subtilisin proteases - might be considered a 
definite starting point. Yet the claim amendments fall short of indicating any structural class of 
protease prodomains and even a further amendment to introduce the terms "wherein a subtilisin 
protease prodomain protein further comprises . . . substitutions. . . as compared to the subtilisin 
protease prodomain protein with no substitutions" would not permit the artisan and the public, 
seeking to determine the scope of the intended subject matter to distinguish between a subtilisin 
protease prodomain that is not a variant from a subtilisin protease prodomain that is a variant" 
having the changed function recited in the claims, "increased affinity". Any native prodomain, 
including a subtilisin prodomain, may differ from another native prodomain, compare, e.g., the 
subtilisin BPN' prodomain of SEQ ID NO:2 with the native subtilisin 309/SAVINASE™ 
prodomain altered by Gran et al. by apparent, relative, amino acid substitutions and the artisan 
and the public cannot ascertain the scope of claims 3, 7, and 13 unless a reference structure of 
a prodomain protein before substitutions are made is identified in the recitations of the claims. 
This is particularly the case where some substitutions of Gran et al. are made at amino acid 
positions identified by Applicant positively influence binding affinity with a subtilisin protease 
while other, naturally occurring, amino acid sequence variations, if taken as substitutions, may 
negatively influence binding affinity. Since a variant prodomain according to the claims must 
have an increased binding affinity to a generic subtilisin, or to a generic variant of the generic 
subtilisin, the absence of any basis for defining a starting point for determining what is, and what 
is not, a prodomain with no substitutions leaves the scope of claims 3, 7 and 13 indeterminate 
and indefinite. The rejection of record is therefore sustained. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 USC § 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

(e) the invention was described in a patent granted on an application for patent by another 
filed in the United States before the invention thereof by the applicant for patent, or on an 
international application by another who has fulfilled the requirements of paragraphs (1 ), 
(2), and (4) of section 371 (c) of this title before the invention thereof by the applicant for 
patent. 

Claims 1, 46, and 47 remain rejected for reasons of record under 35 USC § 102(e) as being 
anticipated by Van Rooijen et al., US 7,531,325 made of record herewith and previously applied 
as US 2003/0166162 in the rejection of record. 

Applicant's arguments at pages 20-22 of the Remarks filed 12 May 2009, as well as at 
pages 16-21 of the Remarks filed 27 February 2009, have been fully considered but they are 
not persuasive. Claim 1 is amended to require that a nucleic acid construct encode a fusion 
protein that, in addition to a generic "protein of interest" further comprises a generic protease 
prodomain and that an encoded protease prodomain bind with "high affinity" to a generic 
protease and, while claim 46 enjoys the latter amendment, it has a broader scope where it 
requires only that nucleic acid construct encode a fusion protein, have a region encoding a 
generic "protein of interest", and another region encoding a generic "second protein". Applicant 
notes that "high affinity" is defined at page 18 of the specification, and the broadest range of the 
three provided in that definition, a dissociation constant of "nM to pM" is applied to construe the 
scope of claims 1, 46 and 47. Thus a dissociation constant cannot reach "mM" (1,000 nM) and 
must be at least 1 pM. Applicant's arguments about intended use are not germane where no 
use can be inferred from the recitations of the claims rejected herein. This is because claim 1 
requires that an encoded polypeptide product comprise two distinct components, "operatively 
linked", but requires no particular orientation thereof, and neither claim 1 nor claim 46 exclude 
further amino acid sequence regions, such as a protease catalytic domain, from covalent 
association with a two-component fusion protein of claim 1 or from covalent association with a 
fusion protein that comprises either of the separate, indistinguishable, components of claim 46. 

Applicant's discussion of the associations of, and distinctions between, binding affinity and 
catalysis in the Remarks filed 27 February 2009 is noted but the broad range of dissociation 
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constants included in the specification's definition - over 5 orders of magnitude - cannot provide 
a basis for avoiding the disclosure of Van Rooijen et al. of the preparation of polynucleotides 
encoding fusion polypeptides comprising any one of several modified chymosin prodomains 
fused directly to the amino terminus of any of several desired, carboxyl-proximal, polypeptide 
fusion partners wherein a modified prodomain present in the recombinantly expressed fusion 
polypeptides is disclosed to have an improved affinity for a "cognate" protease, chymosin, as 
shown by increased yields of cleaved fusion partner achieved, relative to that achieved with an 
unmodified chymosin prodomain. Van Rooijen et al. also disclose the use of the prodomain as 
a separable component for purification of desired fusion partners by affinity chromatography, 
including hormones, as well as the use of various host cells for the recombinant production of 
fusion polypeptides, including several host cells of claim 17 herein. See columns 1-2, 6-9, and 
11-17 and Figures 2, 3, and 6-12. The binding affinity, as dissociation constant, for chymosin of 
modified chymosin prodomains of Van Rooijen et al. clearly supports binding and cleavage by a 
cognate protease yet is not so great as to inhibit cleavage, thus is considered to inherently be 
within the broad range of "nM to pM". Thus the rejection of record of record is sustained. 

Claims 1-3, 5, 12-14, 17, and 46 are rejected under 35 USC § 102(b) as being anticipated 
by Ruan et al., 1998, made of record with Applicant's IDS filed 13 October 2008. 

This is a new ground of rejection. Ruan et al. 1998 disclose the preparation of several 
nucleic acid constructs, based on the phagemid pHEN1, comprising DNA constructs encoding 
any of several fusion proteins wherein the bacteriophage gene III protein is fused either to the 
wild-type (wt) subtilisin BPN' prodomain, or fused to various variant subtilisin BPN' prodomain 
amino acid sequences, and further disclose a method for producing the variant subtilisin BPN' 
prodomain-comprising fusion proteins by recombinant expression in E. coli cells transfected with 
their pHEN1-based nucleic acid constructs, comprising culturing the host cells under conditions 
suitable for expression of the various variant subtilisin BPN' prodomain-comprising fusion 
proteins. See the paragraph captioned "Vector construction" and following paragraphs at page 
2352, as well as Tables 1 and 2 at pages 2348 and 2350, and Figure 6 at page 2350. The 
disclosures of Ruan et al. 1998 meet the limitations of claims 1-3, 5, 12-14, 17, 46, and 47 
because the claims require no particular basis for "interest" in a fusion partner of any variant 
subtilisin prodomain and the gene III protein is clearly of interest to, and advantageous for, Ruan 
et al., and the rejected claims require no particular orientation for a subtilisin prodomain or for a 
"protein of interest" within a fusion protein, and also because the wild type and variant subtilisin 
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prodomains in the fusion polypeptides of Ruan et al. 1998 inherently bind a subtilisin protease 
within the broad range of dissociation constants stated at page 18 of the specification. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 USC § 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

Claims 4, 6-8, 11, 15, 16, and 47-49 are rejected under 35 USC § 103(a) as being 
unpatentable over Ruan et al., 1998, as applied to claims 1-3, 5, 12-14, 17, and 46 above, in 
view of Gron et al., 1996, Gron et al., 1992, and Van Rooijen et al., all of record. 

Applicant's arguments at pages 21-26 of the Remarks filed 27 February 2009, and at pages 
22 and 23 of the Remarks filed 12 May 2009, have been fully considered but are moot in view of 
the new grounds of rejection. Teachings of Ruan et al., discussed above, are taken as before 
and their further teaching that the prodomain amino acid substitutions, "mutations", selected by 
their process of variegation "that stabilize the folding of the prodomain will increase binding to 
subtilisin [protease]" are now emphasized. See the first paragraph of the section captioned 
"Results" at page 2347. Ruan et al. further teach selection of stabilizing mutations in regions of 
the 77-amino acid sequence of the prodomain of subtilisin BPN' "that do not have potential 
contacts with subtilisin", including the four positions 23, 27, 37 and 40, that provide a "pro-R1" 
prodomain variant which can accelerate proper folding of the mature subtilisin BPN' protease. 
See Figure 1 and compare Figures 6A and 6B. Gron et al. 1996 teach the use of modified 
peptide substrates representing the P4-P3-P2-P1 peptide of a generic, unmodified, prodomain 
to guide the preparation of amino acid substitutions at the P4 position of a subtilisin prodomain 
wherein a substitution introducing phenylalanine permits the modified prodomain to better bind a 
subtilisin protease than the unmodified prodomain, where the "P4 position", which corresponds 
to the P4 subsite binding pocket in the tertiary structure of a subtilisin protease, is the fourth 
amino acid from a subtilisin prodomain's carboxyl-terminus, i.e., position 74 of SEQ ID NO:2 
herein. Gron et al. 1996 further teach the preparation of nucleic acid constructs encoding both 
modified subtilisin proteases and modified subtilisin prodomain, wherein the P4 position is 
modified by introducing phenylalanine. Gron et al., 1992, teach that both of the commercially 
prominent subtilisins, BPN' and 309/SAVINASE™, better bind a P4 position amino acid having 
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an aromatic side chain, such as phenylalanine, have little preference for the P3 position amino 
acid but accept charged positively-charged amino acids at this position, better bind a P2 
position amino acid that is alanine, and better bind a P1 position amino acid that is alanine, 
phenylalanine, or leucine. See Tables II and III and the accompanying discussion that spans 
pages 6014-6016. 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to prepare a nucleic acid construct comprising a DNA construct encoding a fusion 
polypeptide wherein a stabilized subtilisin BPN' prodomain modified according to the teaching of 
Ruan et al. replaces a modified chymosin prodomain of van Rooijen et al. adjacent to a desired 
fusion partner, such as a hormone according to Van Rooijen et al., and to further modify the 
stabilized subtilisin BPN' prodomain according to the teachings of Gron et al. 1996 and Gron et 
al. 1992 to have a phenylalanine at the P4 position, a positively-charged amino acid, such as 
lysine, at the P3 position, an alanine at the S2 position, and any of phenylalanine, alanine, or 
leucine at the S4 position, according to claims 4, 6 and 47-49 herein and to recombinantly 
express such a fusion polypeptide in an E. coli or yeast cell host cell transfected according to 
Van Rooijen et al. with the nucleic acid construct in a method of claims 15 and 16 herein, in 
order to recombinantly produce a fusion protein of claims 7, 8, and 1 1 herein. This is because 
such an artisan would have appreciated the advantages in replacing a chymosin prodomain in 
an encoded fusion protein of van Rooijen et al. with a stabilized subtilisin BPN' prodomain 
modified according to the teachings of Ruan et al. and that further comprised, at least, the 
carboxyl-terminal FKAF prodomain modification made obvious by the teachings of Gron et al., 
1992, and Gron et al., 1996, i.e., the advantage of using a commercially accessible protease to 
release a desired fusion partner, such as a hormone, from a prodomain having stability and 
optimized binding interactions with the protease particularly where the carboxyl-terminal FKAF 
prodomain modification is a member of only a small set of carboxyl-terminal prodomain 
modifications taught to be better recognized by subtilisins according to Gran et al., 1992. "The 
question is not whether the combination was obvious to the patentee but whether the 
combination was obvious to a person with ordinary skill in the art. Under the correct analysis, 
any need or problem known in the field of endeavor at the time of invention and addressed by 
the [prior art] can provide a reason for combining the elements in the manner claimed." KSR 
International Co. v. Teleflex Inc., 82 USPQ2d 1385, 1398 (U.S. 2007). Based upon the 
teachings of the cited references, the level of skill of one of ordinary skill in the art, and absent 
any evidence to the contrary, there would have been a reasonable expectation of success in 
practicing the claimed invention. 
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Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. § 1 12: 
The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable 
any person skilled in the art to which it pertains, or with which it is most nearly connected, 
to make and use the same and shall set forth the best mode contemplated by the inventor 
of carrying out his invention. 

Claim 62 is rejected under 35 U.S.C. § 112, first paragraph, as containing subject matter 
which was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor, at the time the application was filed, had possession 
of the claimed invention. 

The new claim 62 is drawn to a nucleic acid construct encoding a fusion protein comprising 

a generic prodomain that "binds to a protease or a variant above with a [dissociation constant] 

of less than 10 nM" but the specification describes no basis for assessing the structure of any 

and all classes of protease prodomains and determining how to select modifications thereof of 

to achieve the required dissociation constant. Indeed, the prior art and the specification both 

show that amino acid sequence modifications in both protease prodomains and their cognate 

proteases are possible only when the three-dimensional structures of both a mature protease 

catalytic domain and a protease prodomain have already been determined, as is the case with 

several subtilisin catalytic domains and, at least, the subtilisin BPN' prodomain. There is no 

indication in the specification that Applicant possessed a representative number of species of 

modified prodomains other than subtilisin prodomains, or a representative number of species of 

protease catalytic domains, other than modified subtilisin catalytic domains, with which to design 

claimed products or with which to practice a claimed method. "While one does not need to have 

carried out one's invention before filing a patent application, one does need to be able to 

describe that invention with particularity" to satisfy the description requirement of the first 

paragraph of 35 U.S.C. § 112. Fiers v. Revel v. Sugano, 25 USPQ2d 1601, 1605 (Fed. Cir. 

1993). The specification fails to exemplify, describe, or even suggest how to modify any 

prodomain but a subtilisin prodomain, or how to modify any protease catalytic domain, to 

achieve the degree of affinity, as measured by dissociation constant, recited in claim 62. 

Claim 62 is rejected under 35 U.S.C. § 112, first paragraph, because the specification, 
while being enabling for the preparation of nucleic acid constructs encoding a fusion protein 
comprising a subtilisin prodomain modified so that it can exhibit the degree of binding affinity 
recited in claim 62, when binding a subtilisin catalytic domain modified to permit the degree of 
binding affinity of a modified subtilisin prodomain, does not reasonably provide enablement for 
preparing nucleic acid constructs encoding a fusion protein comprising a generic protease 
prodomains modified so that it might exhibit the degree of binding affinity recited in claim 62. 
The specification does not enable any person skilled in the art to which it pertains, or with which 
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it is most nearly connected, to make and use the invention commensurate in scope with these 
claims. 

Claim 62 requires a degree of prodomain:catalytic domain binding affinity, measured as a 
dissociation constant, that the specification and prior art together show took over a decade to 
develop, well after the three-dimensional structures of several subtilisin catalytic domains had 
been resolved by x-ray diffraction analysis. Even when the three-dimensional structures of 
members of other classes of protease catalytic domains are determined, and three-dimensional 
structures of their prodomains are determined, mere sequence perturbation cannot enable the 
design and preparation of a myriad of protease prodomains of different classes of proteases 
unrelated to the subtilisin prodomains enzymes that will attain the degree of binding affinity 
required by the rejected claim, where the only structures for which the instant application 
provides guidance are subtilisin prodomains. It is well settled that 35 U.S.C. § 112, first 
paragraph, requires that a disclosure be sufficiently enabling to allow one of skill in the art to 
practice the invention as claimed without undue experimentation and that unpredictability in an 
attempt to practice a claimed invention is a significant factor supporting a rejection under 35 
U.S.C. §112, first paragraph, for non-enablement. See, In re Wands, 8 USPQ2d 1400, 1404 
(Fed. Cir. 1988) (discussing eight factors relevant to analysis of enablement). The standard set 
by the CCPA, the precursor of the Court of Appeals for the Federal Circuit, is not to "make and 
screen" any and all possible alterations because a reasonable correlation must exist between 
the scope asserted in the claimed subject matter and the scope of guidance the specification 
provides. In re Fisher, 427 F.2d 833, 839, 166 USPQ 18, 25 (CCPA 1970) (scope of 
enablement varies inversely with the degree of unpredictability of factors involved in 
physiological activity of small peptide hormone). The Federal Circuit approved this standard set 
by the CCPA in Genentech, Inc. v. Novo-Nordisk A/S, 42 USPQ2d 1001 (Fed. Cir. 1997). 
Applying the factors discussed in Wands to Applicant's disclosure, it is apparent that: 

a) the specification lacks adequate, specific, guidance for altering the amino acid 
sequences of prodomains other than subtilisin prodomains to attain the level of binding 
affinity recited in claim 62, 

b) the specification lacks working examples wherein the amino acid sequences of 
prodomains other than subtilisin prodomains are modified to attain the level of binding 
affinity recited in claim 62, 

c) in view of the prior art publications of record herein, the state of the art and level of 
skill in the art do not support the modification of prodomains other than subtilisin 
prodomains are modified to attain the level of binding affinity recited in claim 62, and, 

d) unpredictability exists in the art where no members prodomains other than subtilisin 
prodomains have had the necessary identification of stabilizing modifications needed to 
attain the level of binding affinity recited in claim 62. 
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Thus the scope of subject matter embraced by the phrase, "binds to a protease of a variant 
thereof with a Kd of less than 10 nM", is supported by the present specification only for subtilisin 
prodomains even if taken in combination with teachings available in the prior art. 

Conclusion 

The subject matters of a modified subtilisin prodomain comprising the tetrapeptide of claim 

9, a carboxyl-terminal nonapeptide having any of the six modifications represented by SEQ ID 

NO:7 herein of claim 10. These claims are objected to as being dependent upon a rejected 

base claim, but would be allowable if rewritten in independent form including all the limitations of 

the base claim and any intervening claims. Amending claim 62 to provide a disclosed structural 

context for its recited dissociation would permit allowance of this claim where it is also free of 

the prior art of record herein. 
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